Abstract The action of taxifolin on the angiotensinconverting enzyme (ACE) and the formation of reactive oxygen and nitrogen species (ROS/RNS) in the aorta of aging rats and rats treated with nitric oxide synthase inhibitor (N ω -nitro-L-arginine methyl ester (L-NAME)) or dexamethasone have been studied. The ACE activity in aorta sections was determined by measuring the hydrolysis of hippuryl-L-histidyl-L-leucine, and the ROS/ RNS production was measured by oxidation of dichlorodihydrofluorescein. It was shown that taxifolin at a dose of 30-100 μg/kg/day decreases the ACE activity in the aorta of aging rats and of rats treated with L-NAME or dexamethasone to the level of the ACE activity in young control rats. Taxifolin (100 μg/kg/day) was found to also reduce the amount of ROS/RNS in the aorta that increased as a result of L-NAME intake. L-NAME treatment increases the contribution of 5-lipoxygenase and NADPH oxidase to ROS/RNS production in the aorta, while taxifolin (100 μg/kg/day) decreases the contribution of these enzymes to the normal level.
Introduction
Flavonoids reduce the risk of atherosclerosis and cardiovascular diseases (CVD) and decrease the death rate from CVD (Reed 2002; Maron 2004; Nandave et al. 2005; Grassi et al. 2010) . In vitro and in vivo studies of flavonoids demonstrated that they favorably influence the cardiovascular system. In his review, Reed (2002) listed the following effects of flavonoids: suppression of oxidation of low-density lipids (LDL), suppression of thrombocyte aggregation, inhibition of enzymes mediating the response of immune cells to LDL and their absorption by epithelium macrophages, induction of endothelium-dependent vasodilation, and reduction of the total and LDL cholesterol. There is evidence indicating that the key effect of flavonoids in reducing the risk of atherosclerosis is a decrease of the oxidative stress in vessels (Duarte et al. 2001; Galisteo et al. 2004; Hishikawa et al. 2005; Grassi et al. 2010) . For example, the flavonoid quercetin diminishes the concentration of isoprostane F2a and malondialdehyde (markers of oxidative stress and peroxidation, respectively) (Morrow and Roberts 1996; Kitts et al. 1998; Duarte et al. 2001) in rat urine and raises the concentration of the endogenous antioxidant glutathione (Galisteo et al. 2004) . A cardinal regulator of the concentration of reactive oxygen species (ROS) and, consequently, of oxidative stress in vessels is the product of angiotensinconverting enzyme (ACE) angiotensin II (Dzau 2001; Munzel and Keaney 2001) . Angiotensin II activates NADPH oxidase (Griendling et al. 1994; Rajagopalan et al. 1996; Landmesser et al. 2002) , which results in enhanced ROS formation in vessels, provoking inflammation and fibrosis (Mehta and Griendling 2007; Choi et al. 2008) , promotes cell division, and increases the expression of the monocyte chemoattractant protein in vessels (Heeneman et al. 2007 ). These effects of angiotensin II cause atherosclerosis of the vessels, their thickening, and cardiac insufficiency (Kim and Iwao 2000) .
The previously mentioned data on the important role of angiotensin II in the pathogenesis of atherosclerosis demonstrate that the antiatherosclerotic effect of flavonoids may be due to the inhibition of ACE. Indeed, there are numerous reports showing that the ACE activity in vitro is inhibited by different flavonoids (Kameda et al. 1987; Hansen et al. 1996; Lacaille-Dubois et al. 2001; Actis-Gorettaa et al. 2003 Braga et al. 2007; Loizzo et al. 2007 ). There are some data on the influence of flavonoids on the ACE activity in endothelial cells and vessels. The results of Meunier et al. (1987) can be considered as indirect evidence that flavonoids inhibit the ACE activity in vessels. It was shown that the vasoconstrictive action of angiotensin I in rabbits is suppressed by the intravenous introduction of procyanidolic oligomers (5 μg/kg). The direct effect of another flavonoid genistein on the activity of ACE and its expression in endothelial cells in vitro, in serum, and in vessels was studied by Xu et al. (2006) . Genistein suppressed the expression and activity of ACE in cells, vessels, and serum. In this work, the effect of genistein on the ACE activity was studied after the short-time treatment of normal rats, and the ACE activity was determined in aorta homogenate. The effect of flavonoids on the ACE activity in rats with increased ACE activity (aging rats and N ω -nitro-L-arginine methyl ester (L-NAME)-treated or dexamethasone-treated rats) was not studied. In addition, the ACE activity in homogenate can considerably differ from that (determined) in tissue . We have previously developed methods for measuring the ACE activity Korystova et al. 2012 ) and the amount of reactive oxygen species (ROS)/reactive nitrogen species (RNS) in rat aorta sections (Korystov et al. 2009 ). In the present study, we have examined the effect of taxifolin (dihydroquercetin) on the ACE activity in aortas of aging rats and rats treated with the nitric oxide (NO) synthase inhibitor or dexamethasone. Previously, we demonstrated that the ACE activity in the aorta of aging rats and rats treated with these agents increases . We also determined the influence of taxifolin on the amount of ROS/RNS in the aorta and the contributions of different enzymes to their production after the treatment of rats with the NO synthase inhibitor.
Materials and methods

Animals and aorta preparation
Male Wistar rats weighing 330 and 530 g at an age of 11 weeks (N=123) and 44 weeks (N=12) (the animal collection of the Institute of Theoretical and Experimental Biophysics, Pushchino, Russia) were used. The rats were maintained in animal facilities with free access to water and standard rat chow (normal salt). The Local Ethics Committee Criteria for Care and Use of Laboratory Animals were carefully observed. The investigation conforms to the Guide for the Care and Use of Laboratory Animals published by the US National Institutes of Health (NIH Publication No. 85-23, revised 1996) . Eleven-week-old rats were used in all experiments with L-NAME and dexamethasone treatment. Forty-four-week-old rats were used in experiments with taxifolin treatment. The animals of L-NAME experimental groups were given the NO synthase inhibitor L-NAME (1 mg/ml) or L-NAME and taxifolin dissolved in drinking water for 5 or 12 days. When the rats consumed L-NAME and taxifolin, these substances were simultaneously added to drinking water. In another experimental group, dexamethasone with a daily dose of 30 μg/kg was injected into the peritoneal cavity for 8 days. When the effect of taxifolin on the dexamethasone-treated rats was studied, the rats were given taxifolin solution (1 μg/ml) to drink. Routine monitoring showed that the rats consumed approximately 100 ml of drinking water/1 kg of body weight each day irrespective of whether or not L-NAME or taxifolin were contained in water, and the drinking regime did not change throughout all treatment protocols. At this rate of water drinking, each rat received daily 100 mg of L-NAME and/or from 10 to 100 μg of taxifolin/kg of body weight. The aorta was prepared according to Korystov et al. (2009) . At the end of the treatment protocols, animals were anesthetized by ether, and the thorax was dissected before the injection of heparin (500 U) into the heart to prevent blood clotting. The procedure from the beginning of operation to the removal of the aorta took <3 min. The rats were under anesthesia during this period and died shortly after the injection of heparin. A greater part of the adventitial fat adherent to the aorta was cleaned in situ. Then, the aorta was removed, rinsed with cold (4°C) 10 mM Hank's-HEPES solution, pH 7.4, and placed into the same solution. The residuary fat was carefully cleaned; care was taken not to damage the endothelium. The aorta was cut into eight 4-to 5-mm sections beginning with the point at which the aorta became parallel to the vertebral column. Sections 1-5 were in the thorax aorta and sections 7 and 8 were in the abdominal aorta irrespective of the age of rats. Section 6 was in the thorax aorta part in 11-week-old rats and in the abdominal aorta part in 44-week-old rats. The aortic sections were numbered from 1 to 8, starting with the section adjacent to the aortic arch. The aortic sections were cut lengthwise, turned inside out with the endothelium outside, and attached to the tip of a plastic pipette with a polyester thread. After the measurements of the ACE activity, the aortic sections were taken away from the pipette, flattened, and their linear dimensions were determined using a slide gauge to an accuracy of 0.1 mm.
Measurements of ACE activity in the aorta
The ACE activity was determined by measuring the hydrolysis of hippuryl-L-histidyl-L-leucine (Hip-HisLeu) using the method of Ackermann et al. (1998) , with a modification from Miyamoto et al. (2002) . Briefly, isolated rat aorta sections were placed in Hank's-HEPES solution, pH 7.4 (450 μl), and incubated for 10 min at 37°C with shaking (25 Hz, amplitude 1 mm) for adaptation before the addition of the ACE substrate. The reaction was started by the addition of 10 mM Hip-His-Leu (50 μl). After 30 min of incubation at 37°C, the reaction was stopped by the addition of 1,000 μl of 0.1 N NaOH. After stirring the reaction mixture, aorta sections were taken out of the solution, and their dimensions and weight were determined. A 200-μl aliquot of the remaining solution was incubated with 50 μl of o-phthaldialdehyde (20 mg/ml in dimethyl sulfoxide) for 30 min at 37°C, and the reaction was stopped by the addition of 2 ml of 0.8 N HCl. The samples were centrifuged at 3,000×g at 4°C for 5 min, and fluorescence was measured using an MF44 Perkin-Elmer fluorimeter at excitation and emission wavelengths of 360 and 500 nm, respectively. For determining the ACE activity, a standard curve was generated using His-Leu. The ACE activity was expressed as picomoles of Hip-His-Leu hydrolyzed per minute per square millimeter of the inner aorta surface (the endothelium surface). The average ACE activity in the aorta was determined by averaging the ACE activities of all eight sections for each rat, and then these values were averaged for all rats used in the experiment.
Measurements of ROS/RNS in the aorta ROS/RNS were determined according to Korystov et al. (2009) . The aorta from the aortic arch to the point of branching of kidney arteries was cut into seven 5-mm sections. The aortic sections were numbered from 1 to 7, starting with the section near the aortic arch. Sections 1-6 were used for ROS/RNS determination and section 7 was not incubated with dichlorodihydrofluorescein diacetate (DCFH 2 -DA). This section was used to determine endogenous fluorescent substances leaving the aorta after treatment with digitonin. The fluorescence of endogenous substances was subtracted from the fluorescence of extracts obtained from the sections incubated with DCFH 2 -DA. The aortic sections were cut lengthwise, turned inside out with the endothelium outside, and attached to the tip of the plastic pipette. Then, the aorta segments were placed in glass flasks in 2.5 ml Hank's-HEPES solution, pH 7.4, and incubated for 30 min at 37°C with shaking (25 Hz, 1 mm amplitude) without inhibitors for adaptation or with inhibitors for the determination of their effects on ROS/RNS. The inhibitors used were as follows: nordihydroguaiaretic acid (NDGA), an inhibitor of all lipoxygenases; baicalein, an inhibitor of 12-and 15-lipoxygenases; caffeic acid, an inhibitor of 5-lipoxygenase; diphenyleneiodonium (DPI), an inhibitor of NADPH oxidase; indomethacin and N-[2-(cyclohexyloxy)-4-nitrophenyl]methanesulfonamide (NS-398), inhibitors of cyclooxygenases; and L-NAME, an inhibitor of NO synthase. Then, 20 μm of DCFH 2 -DA was added, and the aorta segments were incubated for 20 min at 37°C with shaking. The DCFH 2 -containing solutions were removed after the completion of incubation, and aorta sections were rinsed twice with cold Hank's-HEPES solution. Then, the aorta segments were placed in citrate buffer (2.5 ml), pH 4, containing 0.02 % digitonin and incubated for 20 min at 37°C with shaking. The aorta extracts were cooled to room temperature and kept at this temperature until fluorescence measurements. Fluorescence was measured at room temperature under stirring on an MF44 Perkin-Elmer fluorimeter at excitation and emission wavelengths of 475 and 525 nm, respectively. Dichlorofluorescein (DCF) fluorescence was measured at pH 7.
Drugs
Baicalein, caffeic acid, digitonin, DCFH 2 -DA, DPI, Hank's solution, HEPES, Hip-His-Leu acetate salt, His-Leu, indomethacin, NDGA, L-NAME, NS-398, o-phthaldialdehyde, and Trypan blue were obtained from Sigma (USA), and heparin was a pharmaceutical preparation. A 10-mM DCFH 2 -DA stock solution was prepared in ethanol, stored at −20°C, and diluted in Hank's solution before use.
Statistical analysis
The results are expressed as the means±standard error of the mean. The numbers of rats (N) used in the experiments are given in the figure legends. The significance of differences in multiple comparisons was determined using the analysis of variance and Tukey's post hoc tests. P values <0.05 were considered significant.
Results
The effect of taxifolin on the activity of ACE Figure 1 shows the effect of taxifolin on the ACE activity in the rat aorta enhanced by a 12-day introduction of L-NAME. As seen, the increase in the taxifolin dose causes a decrease in the ACE activity and, at a dose of 30 μg/kg/day, it already drops to 19.9±0.7 pmol/min/mm 2 , which is lower than the value typical of 11-week-old rats that were not treated with L-NAME (21.8 ± 0.9 pmol/min/mm 2 ; see Fig. 1 , the last bar). Figure 2 demonstrates the effect of the intake of taxifolin (100 μg/kg/day) on the ACE activity in 44-week-old rats. The ACE activity in 44-week-old rats increased to 33.2±1.1 pmol/min/mm 2 . As seen from the figure, after 2 weeks of taxifolin intake, the ACE activity dropped to 18.5±1.1 pmol/min/mm 2 , which is lower than the ACE activity in 11-week-old rats (see Fig. 2 , the last bar) and typical for young (4-week-old) rats (see Korystova et al. 2012) . Figure 3 shows the data on the influence of taxifolin (100 μg/kg) on the ACE activity of rats that received dexamethasone at a dose of 30 μg/kg/day for 8 days. Dexamethasone enhanced the ACE activity in the aorta, and taxifolin reduced the ACE activity to the normal level.
The effect of taxifolin on the formation of ROS/RNS
The data on the amount of ROS/RNS in the aorta segments of control rats and rats treated with L-NAME and L-NAME combined with taxifolin without inhibitors and in the presence of inhibitors of different ROS/ RNS-forming enzymes are given in Table 1 . In the aortas of rats that received L-NAME for 5 days, the amount of ROS/RNS increased by 25 % as compared with control rats (line 1). Taxifolin (100 μg/kg/day) diminished the amount of ROS/RNS to the level by 33 % lower than in the aortas of rats that received only L-NAME and by 16 % lower than in the aortas of control rats (line 1).
As seen in Table 1 , under the action of the inhibitors, the amount of ROS/RNS in the aorta can both decrease and increase to different extents, the effects of the inhibitors differing in the aortas of control rats and rats treated with L-NAME. NDGA (line 3), a nonspecific inhibitor of lipoxygenases (Hamberg 1976) , causes the greatest decrease in the amount of ROS/RNS in the aortas of control rats and rats treated with L-NAME, with the inhibiting effect of NDGA being more pronounced in the aortas of control rats than animals treated with L-NAME. The decrease in the amount of ROS/RNS in the presence of 3 μM NDGA can be partially explained by its antioxidant properties, which should have the same effect in the aortas of the two experimental groups of rats. Baicalein, as an inhibitor of 12-and 15-lipogenases (Deschamps et al. 2006) , reduces essentially the amount of ROS/RNS in the aortas of control rats (line 2), whereas the effect of caffeic acid, a specific inhibitor of 5-lipoxygenase (Koshihara et al. 1984) , is insignificant (line 4). In the aortas of rats treated with L-NAME, the effect of these inhibitors is the opposite: NDGA and baicalein have a lesser effect than in the aortas of control rats, and caffeic acid has a far greater effect. These data show that L-NAME diminishes the activity of 12-and 15-lipoxygenases and increases the activity of 5-lipoxygenase. The action of DPI (an inhibitor of NADPH oxidase) in the aortas of control rats and rats treated with L-NAME is also diverse. In the aortas of control rats, DPI slightly affects the amount of ROS/RNS (a decrease by 6 %, line 5), and in the aortas of rats treated with L-NAME, it decreases the amount of ROS/RNS by 24 % (line 5). The inhibitors of cyclooxygenases indomethacin and NS-398 do not change the amount of ROS/RNS in the aortas of rats treated with L-NAME but enhance it in the aortas of control rats by 10-40 % (lines 6 and 7). L-NAME, an inhibitor of NO synthase, does not affect the amount of ROS/RNS in the aortas of rats treated with L-NAME (the activity of this enzyme is already suppressed by the inhibitor that the rats received during drinking) and reliably (by 16 %) decreases it in the aortas of control rats (line 8). Consequently, the treatment of rats with L-NAME changes both the amount of ROS/RNS in the aorta and the contribution of different enzymes to their production. To study the action of taxifolin on the L-NAME-induced change of the contribution of enzymes to the production of ROS/RNS in the aorta, we have chosen caffeic acid and DPI as inhibitors whose effects reliably differ in control rats and rats treated with L-NAME. As seen from the data presented in Table 1 (lines 4 and 5), the intake of L-NAME combined with taxifolin (100 μg/kg) normalizes the effect of both caffeic acid and DPI on the formation of ROS/RNS in the rat aorta.
Discussion
We studied the influence of taxifolin on the ACE activity in the aortas of aging rats and rats treated with L-NAME and dexamethasone, as well as on the contribution of various enzymes to the formation of ROS/ RNS in the aortas of rats that received L-NAME. A low dose of taxifolin (30 μg/kg/day) reduces the L-NAME-enhanced ACE activity in the rat aorta to the control level (Fig. 1) . In 44-week-old rats, the 2-week Control Fig. 1 Dependence of the ACE activity in aorta of rats receiving L-NAME for 12 days on the taxifolin dose. The age of rats at the end of the experiment was 11 weeks. N=3-6 for each experimental point. *P<0.05 vs. the ACE activity in aortas of rats treated with L-NAME only dexamethasone with taxifolin (100 μg/kg/day, 8 days-DM+ T). The age of rats at the end of the experiment was 11 weeks. N =3-6 for each experimental point. *P<0.05 vs. the ACE activity in aortas of control rats intake of taxifolin (100 μg/kg/day) decreases the ACE activity in the aortas to the level typical of young rats (Fig. 2) . In addition, taxifolin (100 μg/kg/day) reduces the ACE activity in the aortas of dexamethasonetreated rats to the normal level (Fig. 3) . These data on the ability of taxifolin to bring the ACE activity to the normal level have been obtained for the first time; however, it is possible to compare them with the influence of flavonoids on other manifestations of age-related vessel pathology or pathology caused by the NO synthase inhibitor or glucocorticoid hormones. As known, vessel remodeling in rats enhances with aging (Basso et al. 2007 ) and as a result of the effect of the NO synthase inhibitor (Takemoto et al. 1997; Katoh et al. 2001) . In these cases, pathological changes in vessels are caused by enhanced ACE activity because ACE inhibitors prevent vessel remodeling (Takemoto et al. 1997; Katoh et al. 2001; Basso et al. 2007 ). Glucocorticoid hormones also increase the ACE activity in the aorta ), blood pressure (Saruta 1996) , and the risk of CVD (Nashel 1986; Souverein et al. 2004) . As for the influence on vessel remodeling and blood pressure, the most studied flavonoid is quercetin, which makes 60-75 % of all flavonoids humans receive with the Western diet (Hertog et al. 1993; Sampson et al. 2002) . Thus, it was shown that quercetin at a dose of 2.5 mg/kg/day suppresses vessel remodeling in mice deficient in apolipoprotein E (Hayek et al. 1997) . At a dose of 10 mg/kg, it decreases blood pressure in spontaneously hypertensive rats (Duarte et al. 2001) , as well as suppresses hypertension and removes all pathological changes in vessels and the heart of rats treated with L-NAME; at a dose of 5 mg/kg, some effects of quercetin were less pronounced than at a dose of 10 mg/kg (Duarte et al. 2001) . Thus, in the experiments with rats, quercetin at doses of 3-10 mg/kg/day reduces vessel remodeling. Genistein in the same dose range inhibits the ACE activity in rat aorta (Hu et al. 2006) . In his review, Maron (2004) summarized studies on the effects of flavonoids on the risk of atherosclerosis in humans. Most of the epidemiological data indicate that increasing the dose of flavonoids up to 30-40 mg/day (about 500 μg/kg/day) decreases the risk of CVD. This dose is an order of magnitude lower than quercetin doses used in experiments with animals, but from five to ten times higher than the taxifolin doses (30-100 μg/kg/day) that in our experiments completely normalized the ACE activity that was increased with age and by the treatment with the NO synthase inhibitor or the glucocorticoid hormone.
The mechanism of the action of flavonoids on the ACE activity in vivo was partly studied by an example of genistein (Xu et al. 2006) . It was shown that genistein dose-dependently decreased ACE levels in rats both in vivo and in vitro. The effect was mediated by the estrogen receptor followed by the activation of the ERK1/2 pathway. Genistein also stimulated NO synthesis in vascular endothelial cells by the cyclic adenosine 3′,5′-monophosphate-dependent mechanism (Liu et al. 2004 ). This effect can be another cause of ACE suppression because there is a "cross talk" Table 1 Number of ROS/RNS without inhibitors in the aortas of control rats (without treatment), rats treated with L-NAME for 5 days (L-NAME), and rats treated with L-NAME and taxifolin (100 μg/kg/day) for 5 days (L-NAME+T) and in the presence of inhibitors between eNOS expression/activity and tissue ACE expression/activity by feedback regulation (Linz et al. 1999 ). At a dose of 100 μg/kg/day, taxifolin reduces the ROS/RNS formation that increased in the aorta of rats treated with the NO synthase inhibitor (Table 1 , line 1). Though the antioxidant properties of flavonoids are wellknown (Grassi et al. 2010) , it is questionable that taxifolin at such a low dose can compete for ROS/RNS with endogenous antioxidant systems. It is more probable that this effect of taxifolin is due to the suppression of ROS/ RNS production. Table 1 demonstrates that both the enhanced ROS/RNS production in rats induced by L-NAME and the effect of taxifolin are caused by a change in the contribution and, consequently, in the activities of enzymes forming ROS/RNS. In the aortas of control rats, the greatest contribution to the formation of ROS/RNS is made by 12-and 15-lipoxygenases because, of all inhibitors studied, their specific inhibitor baicalein at low concentrations produced the maximal effect. NDGA, another inhibitor of lipoxygenases, has a far greater effect, but it may be partly explained by the fact that, as an antioxidant, NDGA at the concentration used (3 μM) catches a portion of ROS/RNS. The inhibitors of cyclooxygenases somewhat increase the ROS/RNS production in the aortas of control rats. This effect may be caused by the fact that, upon oxidation of arachidonic acid with cyclooxygenases, a lesser amount of ROS is formed as compared to that formed upon oxidation with lipoxygenases. When the activity of cyclooxygenases is suppressed, a great portion of the substrate is oxidized with lipoxygenases, and the production of ROS is enhanced. The essential decrease in ROS/RNS formation caused by L-NAME suggests that part of ROS/RNS in the aortas of control rats is also formed by the NO synthase. The treatment of rats with L-NAME changes the contribution of these enzymes to ROS/RNS production in the aorta. The effect of the inhibitor of 12-and 15-lipoxygenases decreases, though insignificantly, and the contributions of 5-lipoxygenase and NADPH oxidase increase reliably as compared to that in the aortas of control rats. As should be expected, the NO synthase inhibitor does not produce any effect in L-NAME-treated rats because NO synthase is already suppressed by the inhibitor received during drinking. The increase in the contribution of 5-lipoxygenase to ROS/RNS formation may be explained by the activation of monocytes attached to the endothelium, followed by their transformation into macrophages when rats take L-NAME (Kato et al. 1996; Koyanagi et al. 2000) . Both types of cells contain a significant amount of active (intranuclear) 5-lipoxygenase (Mehrabian and Allayee 2003) . The increase in the contribution of NADPH oxidase is caused by its activation by angiotensin II (Griendling et al. 1994; Rajagopalan et al. 1996; Landmesser et al. 2002) , the concentration of which rises upon treatment of rats with L-NAME because of the increase in the ACE activity (Takemoto et al. 1997; Korystova et al. 2012 ). There are data showing that the activation of NADPH oxidase with angiotensin II depends on 5-lipoxygenase: angiotensin II activates 5-lipoxygenase and LTB4, a product of 5-lipoxygenase, activates NADPH oxidase (Luchtefeld et al. 2003) . The reduction in the activity of 15-lipoxygenase and the enhancement in the activity of 5-lipoxygenase may be vital for the induction of atherosclerosis with L-NAME because the products of 15-lipoxygenase have an anti-inflammatory action, and the products of 5-lipoxygenase are reagents that provoke inflammation in different tissues (Serhan 1997) . In rats, the intake of taxifolin combined with the NO synthase inhibitor neutralizes the effect of L-NAME and the contribution of 5-lipoxygenase and NADPH oxidase becomes insignificant, the same as in control rats: the inhibitors of these enzymes do not affect ROS/RNS (Table 1 , lines 4 and 5).
Accordingly, low doses of taxifolin (30-100 μg/kg/ day) normalize the ACE activity, the amount of ROS/ RNS, and the contribution of enzymes to the formation of ROS/RNS that were changed by the agent initiating the vascular remodeling. A comparison of effective doses of quercetin and taxifolin demonstrates that taxifolin is a more likely candidate as a drug decreasing the risk of CVD than quercetin.
